Enzymatic reactions involved in the repair of oxidized proteins.
Proteins are the targets of reactive oxygen species, and cell aging is characterized by a build-up of oxidized proteins. Oxidized proteins tend to accumulate with age, due to either an increase in the rate of protein oxidation, a decrease in the rate of oxidized protein repair and degradation, or a combination of both mechanisms. Oxidized protein degradation is mainly carried out by the proteasomal system, which is the main intracellular proteolytic pathway involved in protein turnover and the elimination of damaged proteins. However, part of the oxidative damage to cysteine and methionine residues, two amino acids which are highly susceptible to oxidation, can be repaired by various enzymatic systems that catalyze the reduction of cysteine disulfide bridge, cysteine-sulfenic and -sulfinic acids as well as methionine sulfoxide. The aim of this review is to describe these enzymatic oxidized protein repair systems and their potential involvement in the decline of protein maintenance associated with aging, focusing in particular on the methionine sulfoxide reductases system.